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(54) DEVICE AND METHOD FOR LIGHT SEPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alignment-free light 
separating device and its method which have no mechanical 
driving part and is hardly affected by temperature variation and 
temporal variation. 

SOLUTION: (p)-Polarized light of 1.3jim in wavelength before 
being made incident on a Faraday rotator FR is denoted as E3p 
and (p)-polarized light of 1.5|am in wavelength is denoted as 
E5p. The direction of polarization of E3p which is made incident 
on the Faraday rotator FR is rotated by 560deg and the 
direction of polarization of E5p is rotated by 470deg, so that 
their azimuth angles of polarization are 20 and 1 10deg 
respectively. When E3p and E5p are made incident on a liquid 
crystal cell LC in an OFF state, they are rotated by 90deg 
respectively. When E3p and E5p are made incident on an 
analyzer D, only E3p having the matching azimuth angle of 
polarization is passed. When E3p and E5p are made incident on 
the liquid crystal cell LC in an ON state, neither beam changes 
in the direction of polarization. When E3p and E5p are made 
incident on the analyzer D, only E5p having the matching 
azimuth angle of polarization is passed. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical decollator which chooses and carries out outgoing radiation of one or more 
wavelength components in the incident light which has two or more wavelength components The optical 
decollator characterized by having a wavelength segregation means to separate the above-mentioned 
wavelength component of the predetermined polarization direction in the above-mentioned incident light 
which passed the plane-of-polarization rotation means which is made to rotate the plane of polarization of 
the above-mentioned incident light, and carries out outgoing radiation at a different include angle for every 
wavelength component, and this plane-of-polarization rotation means. 

[Claim 2] The optical decollator according to claim 1 characterized by for the above-mentioned plane-of- 
polarization rotation means making the polarization direction of at least two above-mentioned wavelength 
components intersect perpendicularly, and carrying out outgoing radiation. 

[Claim 3] The optical decollator according to claim 1 or 2 with which the above-mentioned plane-of- 
polarization rotation means is characterized by being a faraday rotator. 

[Claim 4] It has further the plane-of-polarization adjustable means which can change the polarization 
direction of at least two above-mentioned wavelength components in the above-mentioned incident light 
which passed the above-mentioned plane-of-polarization rotation means. An optical decollator given in any 
of claims 1 -3 characterized by choosing the above-mentioned wavelength component separated by the 
above-mentioned wavelength segregation means by whether this plane-of-polarization adjustable means 
changes the direction of the plane of polarization of the above-mentioned wavelength component they are. 
[Claim 5] In the optical decollator which chooses and carries out outgoing radiation of one or more 
wavelength components in the incident light which has two or more wavelength components A polarization 
separation means to separate into the 1st polarization which has the polarization direction which intersects 
the above-mentioned incident light perpendicularly mutually, and the 2nd polarization, The 1st plane-of- 
polarization rotation means which is made to rotate the plane of polarization of polarization of the above 1st, 
and carries out outgoing radiation at a different include angle for every wavelength component, The 1st 
wavelength segregation means which separates the above-mentioned wavelength component of the 
predetermined polarization direction in polarization of the above 1st which passed this 1st plane-of- 
polarization rotation means, The 2nd plane-of-polarization rotation means which is made to rotate the plane 
of polarization of polarization of the above 2nd, and carries out outgoing radiation at a different include 
angle for every wavelength component, The optical decollator characterized by having the 2nd wavelength 
segregation means which separates the above-mentioned wavelength component of the predetermined 
polarization direction in polarization of the above 2nd which passed this 2nd plane-of-polarization rotation 
means. 

[Claim 6] The optical decollator according to claim 5 characterized by making the polarization direction of 
at least two above-mentioned wavelength components in polarization of the above 1st intersect 
perpendicularly, carrying out outgoing radiation, and for the plane-of-polarization rotation means of the 
above 1st making the polarization direction of at least two above-mentioned wavelength components in 
polarization of the plane-of-polarization rotation means of the above 2nd of the above 2nd intersect 
perpendicularly, and carrying out outgoing radiation. 

[Claim 7] the above 1st - and ~ or the optical decollator according to claim 5 or 6 with which the 2nd 
plane-of-polarization rotation means is characterized by being a faraday rotator. 

[Claim 8] the 1st plane-of-polarization adjustable means which can change the polarization direction of at 
least two above-mentioned wavelength components in polarization of the above 1st which passed the above- 
mentioned 1st plane-of-polarization rotation means - and Or it has further the 2nd plane-of-polarization 
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adjustable means which can change the polarization direction of at least two above-mentioned wavelength 
components in polarization of the above 2nd which passed the above-mentioned 2nd plane-of-polarization 
rotation means, this 1st [ the ] — and _. ora ****** [ that the 2nd plane-of-polarization adjustable means 
changes the direction of the plane of polarization of the above-mentioned wavelength component ] — the 
above 1st — and — or an optical decollator given in any of claims 5-7 characterized by choosing the above- 
mentioned wavelength component separated by the 2nd wavelength segregation means they are. 
[Claim 9] The optical separation approach characterized by rotating the plane of polarization of the above- 
mentioned incident light at a different include angle for every wavelength component in the optical 
separation approach which chooses and carries out outgoing radiation of one or more wavelength 
components in the incident light which has two or more wavelength components, and separating the above- 
mentioned wavelength component of the predetermined polarization direction in the above-mentioned 
incident light. 

[Claim 10] In the optical separation approach which chooses and carries out outgoing radiation of one or 
more wavelength components in the incident light which has two or more wavelength components Divide 
into the 1st the polarization and the polarization of the 2nd which have the polarization direction which 
intersects the above-mentioned incident light perpendicularly mutually, rotate the plane of polarization of 
polarization of the above 1st at a different include angle for every wavelength component, and the above- 
mentioned wavelength component of the predetermined polarization direction in polarization of the above 
1st is separated. The optical separation approach characterized by rotating the plane of polarization of 
polarization of the above 2nd at a different include angle for every wavelength component, and separating 
the above-mentioned wavelength component of the predetermined polarization direction in polarization of 
the account 2nd of the above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be especially applied to optical measurement, optical information 
processing, etc. about the optical decollator which chooses and carries out outgoing radiation of one or more 
wavelength components in the incident light which has two or more wavelength components, and its 
approach. 
[0002] 

[Description of the Prior Art] In recent years, the highly precise optical measurement using the properties (a 
phase, polarization, wavelength, etc.) of light attracts attention, and the approach of taking out the light of 
predetermined wavelength from the incident light in which the light of two or more wavelength is contained 
alternatively is studied. 

[0003] There are some which take out the light of predetermined wavelength alternatively by rotating a 
diffraction grating and an interference filter mechanically as the conventional optical separation approach, 
for example. 

[0004] Moreover, there were an approach of in addition to this changing cavity length mechanically using 
the property that a Fabry-Perot resonator penetrates only resonant wavelength, and a method of changing the 
optical path length by pouring liquid crystal etc. into the interior and changing a refractive index electrically. 

[0005] 

[Problem(s) to be Solved by the Invention] However, when there was a mechanical drive like before, the 
problem was in stability by mechanical gap etc. 

[0006] Moreover, by the approach using liquid crystal etc., there was a problem that the gap of liquid crystal 
changed and resonant wavelength was not stabilized by the temperature change or aging of liquid crystal 
even if there is no mechanical drive. 

[0007] this invention is made in order to solve the above-mentioned trouble — having — a mechanical 
mechanical component -- there is nothing - the effect of a temperature change or aging - winning 
popularity — hard — alignment — it aims at offering a free light decollator and its approach. 
[0008] 

[Means for Solving the Problem] In the optical decollator which invention of claim 1 chooses one or more 
wavelength components in the incident light which has two or more wavelength components, and carries out 
outgoing radiation It is characterized by having a wavelength segregation means to separate the above- 
mentioned wavelength component of the predetermined polarization direction in the above-mentioned 
incident light which passed the plane-of-polarization rotation means which is made to rotate the plane of 
polarization of the above-mentioned incident light, and carries out outgoing radiation at a different include 
angle for every wavelength component, and this plane-of-polarization rotation means. 
[0009] Invention of claim 2 is characterized by for the above-mentioned plane-of-polarization rotation 
means making the polarization direction of at least two above-mentioned wavelength components intersect 
perpendicularly, and carrying out outgoing radiation in an optical decollator according to claim 1. 
[0010] Invention of claim 3 is characterized by the above-mentioned plane-of-polarization rotation means 
being a faraday rotator in an optical decollator according to claim 1 or 2. 

[001 1] Invention of claim 4 is set to an optical decollator given in any of claims 1-3 they are. It has further 
the plane-of-polarization adjustable means which can change the polarization direction of at least two 
above-mentioned wavelength components in the above-mentioned incident light which passed the above- 
mentioned plane-of-polarization rotation means. This plane-of-polarization adjustable means is 
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characterized by choosing the above-mentioned wavelength component separated by the above-mentioned 
wavelength segregation means by whether the direction of the plane of polarization of the above-mentioned 
wavelength component is changed. 

[0012] In the optical decollator which invention of claim 5 chooses one or more wavelength components in 
the incident light which has two or more wavelength components, and carries out outgoing radiation A 
polarization separation means to separate into the 1st polarization which has the polarization direction which 
intersects the above-mentioned incident light perpendicularly mutually, and the 2nd polarization, The 1st 
plane-of-polarization rotation means which is made to rotate the plane of polarization of polarization of the 
above 1st, and carries out outgoing radiation at a different include angle for every wavelength component, 
The 1st wavelength segregation means which separates the above-mentioned wavelength component of the 
predetermined polarization direction in polarization of the above 1st which passed this 1st plane-of- 
polarization rotation means, It is characterized by having the 2nd wavelength segregation means which 
separates the above-mentioned wavelength component of the predetermined polarization direction in 
polarization of the above 2nd which passed the 2nd plane-of-polarization rotation means which is made to 
rotate the plane of polarization of polarization of the above 2nd, and carries out outgoing radiation at a 
different include angle for every wavelength component, and this 2nd plane-of-polarization rotation means. 
[0013] In an optical decollator according to claim 5, the plane-of-polarization rotation means of the above 
1st makes the polarization direction of at least two above-mentioned wavelength components in polarization 
of the above 1st intersect perpendicularly, and carries out outgoing radiation of the invention of claim 6. It is 
characterized by for the plane-of-polarization rotation means of the above 2nd making the polarization 
direction of at least two above-mentioned wavelength components in polarization of the above 2nd intersect 
perpendicularly, and carrying out outgoing radiation. 

[0014] invention of claim 7 ~ an optical decollator according to claim 5 or 6 — setting — the above 1st - and 
~ or the 2nd plane-of-polarization rotation means is characterized by being a faraday rotator. 
[0015] Invention of claim 8 is set to an optical decollator given in any of claims 5-7 they are. the 1st plane- 
of-polarization adjustable means which can change the polarization direction of at least two above- 
mentioned wavelength components in polarization of the above 1st which passed the above-mentioned 1st 
plane-of-polarization rotation means - and Or it has further the 2nd plane-of-polarization adjustable means 
which can change the polarization direction of at least two above-mentioned wavelength components in 
polarization of the above 2nd which passed the above-mentioned 2nd plane-of-polarization rotation means, 
this 1st [ the ] - and « or a ****** [ that the 2nd plane-of-polarization adjustable means changes the 
direction of the plane of polarization of the above-mentioned wavelength component ] - the above 1st ~ 
and — or it is characterized by choosing the above-mentioned wavelength component separated by the 2nd 
wavelength segregation means. 

[0016] In the optical separation approach which chooses and carries out outgoing radiation of one or more 
wavelength components in the incident light which has two or more wavelength components, invention of 
claim 9 rotates the plane of polarization of the above-mentioned incident light at a different include angle 
for every wavelength component, and is characterized by separating the above-mentioned wavelength 
component of the predetermined polarization direction in the above-mentioned incident light. 
[0017] In the optical separation approach which invention of claim 10 chooses one or more wavelength 
components in the incident light which has two or more wavelength components, and carries out outgoing 
radiation Divide into the 1st the polarization and the polarization of the 2nd which have the polarization 
direction which intersects the above-mentioned incident light perpendicularly mutually, rotate the plane of 
polarization of polarization of the above 1st at a different include angle for every wavelength component, 
and the above-mentioned wavelength component of the predetermined polarization direction in polarization 
of the above 1 st is separated. The plane of polarization of polarization of the above 2nd is rotated at a 
different include angle for every wavelength component, and it is characterized by separating the above- 
mentioned wavelength component of the predetermined polarization direction in polarization of the account 
2nd of the above. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the optical decollator by this invention 
and its approach is explained to a detail, referring to a drawing. 

[0019] (Example 1) This example is an example when carrying out incidence of the linearly polarized light 
which has two wavelength components, 1 .3 micrometers and 1.5 micrometers, and taking out a 
predetermined wavelength component alternatively. 

[0020] Drawin g 1 shows the configuration of this example and consists of the faraday rotator FR, a liquid 
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crystal cell LC, and an analyzer D. Moreover, 0|/phi shows the polarization direction, respectively, in O, O, 
and a direction perpendicular to both opticals axis and/show the direction of [ between O and | ], and, as for 
a direction perpendicular to space, and |, phi shows the direction perpendicular to both / and an optical axis. 
[0021] A faraday rotator rotates the plane of polarization of incident light for every wavelength component 
by the wavelength dispersion of the number of Velde. Faraday medium (BiYbTb) 3 Fe 5012 with a 
thickness of 3915 micrometers was used for the faraday rotator FR of this example. In addition, although not 
illustrated, in faraday medium (BiYbTb) 3 Fe 5012, it is the role 1 100 more than a saturation magnetic field 
with a wavelength of 1 .5 micrometers. The magnet for forming Oe magnetic field was used. The faraday 
rotator FR carries out 560deg rotations of the plane of polarization of light with a wavelength of 1.3 
micrometers, and carries out 470deg rotations of the plane of polarization of light with a wavelength of 1 .5 
micrometers. Therefore, the polarization direction of light with a wavelength [ when passing the faraday 
rotator FR ] of 1 .3 micrometers and light with a wavelength of 1 .5 micrometers is shifted 90 deg. 
[0022] Drawing 2 shows the condition of the polarization direction when seeing from the travelling 
direction of light when passing the faraday rotator FR. 

[0023] The polarization direction of the light with a wavelength of 1 .3 micrometers in front of incidence and 
the light of wavelength with a wavelength of 1 .5 micrometers is a x axis and parallel at the faraday rotator 
FR. The polarization direction of light with a wavelength [ when passing the faraday rotator FR ] of 1 .3 
micrometers carries out 560(360+200) deg rotations, and becomes in the direction shown by ** in drawing. 
Moreover, the polarization direction of light with a wavelength [ when passing the faraday rotator FR ] of 
1 .5 micrometers carries out 470(360+1 10) deg rotations, and becomes in the direction shown by ** in 
drawing. The include angle ( drawing 1 1 1 0 deg(s)) of the include angle which polarization and a x axis 
make, for example, **, the include angle ( drawin g 1 20 deg(s)) and ** which a x axis makes, and a x axis to 
make is called a polarization azimuth below. In addition, if the front flesh side of a faraday rotator is used 
conversely, the hand of cut of plane of polarization will become reverse, and **** will become the position 
of symmetry centering on a x axis. 

[0024] Cel thickness is about 10 micrometers and the pneumatic liquid crystal of the twist array in which the 
direction of a liquid crystal major axis was twisted 90 degs between substrates is used for liquid crystal cell 
LC. Liquid crystal cell LC carried out 90deg rotations of the polarization direction of polarization of 
polarization azimuth 20deg and 1 10deg(s) by the OFF state, and by the ON state, it is arranged so that the 
polarization direction of both polarization may not be changed. 

[0025] Analyzer D passes only polarization of a predetermined polarization azimuth, and by this example, it 
was set up so that polarization of polarization azimuth 1 lOdeg might be passed. 

[0026] The case where 1.5 -micrometer p-polarized light (the direction of |) carries out incidence to the 
wavelength of 1 .3 micrometers is made into an example, and such a configuration explains. E3p and p- 
polarized light with a wavelength of 1 .5 micrometers are set to E5p for the p-polarized light with a 
wavelength of 1 .3 micrometers in front of the incidence to the faraday rotator FR. 

[0027] The polarization direction of the beam of E3p which carried out incidence to the faraday rotator FR 
carries out 560deg rotations, the polarization direction of the beam of E5p carries out 470deg rotations, and 
each polarization azimuth is set to 20deg(s) and 1 10deg(s). 

[0028] If the beam of E3p and the beam of E5p carry out incidence to liquid crystal cell LC at the time of an 
OFF state, 90 degs will rotate at a time, respectively. If the beam of E3p and the beam of E5p carry out 
incidence to Analyzer D, only the beam of E3p whose polarization azimuth corresponded will pass. 
[0029] Moreover, if the beam of E3p and the beam of E5p carry out incidence to liquid crystal cell LC at the 
time of an ON state, the polarization direction of a beam will not change, respectively. If the beam of E3p 
and the beam of E5p carry out incidence to Analyzer D, only the beam of E5p whose polarization azimuth 
corresponded will pass. 

[0030] Thus, the wavelength of the light to take out can be chosen by turning on and off of LC of a liquid 
crystal cell. 

[003 1] Since the polarization direction of incident light is rotated for every wavelength component by the 
faraday rotator FR and it was made to pass only polarization of a predetermined polarization azimuth with 
Analyzer R as mentioned above according to this example, it becomes nothing mechanical driving to take 
out the light of predetermined wavelength possible. Furthermore, what (it changes) the wavelength of the 
light to take out is chosen for by using liquid crystal cell LC becomes possible. 
[0032] Moreover, since the include angle of 90deg(s) is given by the faraday rotator FR between 
wavelength, it becomes possible to separate the light of two wavelength completely. 

[0033] The optical decollator of this example cannot be easily influenced of a temperature change or aging 
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compared with conventional equipment. 

[0034] (Example 2) This example is an example when carrying out incidence of the light (you not being the 
linearly polarized light) which has two wavelength components, 1.3 micrometers and 1.5 micrometers, and 
taking out a predetermined wavelength component alternatively. 

[0035] Drawin g 3 shows the configuration of this example and consists of two rutile prism Rl and R2, a 
faraday rotator FR, and 1/2 wavelength-plate lambda / 2 and liquid crystal cell LC. Moreover, 0|/phi shows 
the polarization direction, respectively, in O, O, and a direction perpendicular to both opticals axis and/show 
the direction of [ between O and | ], and, as for a direction perpendicular to space, and |, phi shows the 
direction perpendicular to both / and an optical axis. 

[0036] The 1st rutile prism Rl is divided into two polarization (s-polarized light and p-polarized light) 
which has the polarization direction which intersects incident light perpendicularly mutually. 
[0037] A faraday rotator rotates the plane of polarization of light for every wavelength component by the 
wavelength dispersion of the number of Velde. Faraday medium (BiYbTb) 3 Fe 5012 with a thickness of 
3915 micrometers was used for the faraday rotator FR of this example. In addition, although not illustrated, 
in faraday medium (BiYbTb) 3 Fe 5012, it is the role 1 100 more than a saturation magnetic field with a 
wavelength of 1 .5 micrometers. The magnet for forming Oe magnetic field was used. The faraday rotator 
FR carries out 560deg rotations of the plane of polarization of light with a wavelength of 1.3 micrometers, 
and carries out 470deg rotations of the plane of polarization of light with a wavelength of 1 .5 micrometers. 
Therefore, the polarization direction of light with a wavelength [ when passing the faraday rotator FR ] of 
1.3 micrometers and light with a wavelength of 1.5 micrometers is shifted 90 deg. 
[0038] lambda/2 is 1 / thing which rotates the polarization direction 2 wavelength plate. The detail is 
explained referring to drawin g 4 . 1 / direction (polarization azimuth 20deg) which shows the polarization 
direction of light with a wavelength [ in front of incidence ] of 1.3 micrometers to lambda/2 by ** in 
drawing 2 wavelength plate, and the polarization direction of light with a wavelength of 1 .5 micrometers 
have become in the direction (polarization azimuth 1 lOdeg) shown by ** in drawing. In this example, 
lambda/2 is installed in 1 / include angle to which the optical axis inclined 10 degs to the x axis 2 
wavelength plate. Since there is 1 / a property which carries out and carries out outgoing radiation of the 
polarization direction of incident light to a symmetric position to an optical axis lambda/2 2 wavelength 
plate, if 1/2 wavelength-plate lambda / 2 are passed, the light of the direction of ** will become a x axis and 
parallel, and the light of the direction of** will become the y-axis and parallel. That is, both the polarization 
azimuths of 1 / light with a wavelength of 1 .3 micrometers which passed lambda/2 2 wavelength plate, and 
light with a wavelength of 1.5 micrometers carry out -20deg rotation. 

[0039] Cel thickness is about 10 micrometers and the pneumatic liquid crystal of the twist array in which the 
direction of a liquid crystal major axis was twisted 90 degs between substrates is used for liquid crystal cell 
LC. Liquid crystal cell LC carried out 90deg rotations of the polarization direction of polarization of 
polarization azimuth 20deg and 1 10deg(s) by the OFF state, and by the ON state, it is arranged so that the 
polarization direction of both polarization may not be changed. 

[0040] The 2nd rutile prism R2 multiplexs the separated light, it made inside-out the same thing as the 1st 
rutile prism Rl, and it was used for it. 

[0041] The case where 1 .5-micrometer light carries out incidence to the wavelength of 1 .3 micrometers is 
made into an example, and such a configuration explains. E3p and s-polarized light with a wavelength of 1.5 
micrometers are set, and p-polarized light is set [ the s-polarized light with a wavelength of 1.3 micrometers 
in front of the incidence to the faraday rotator FR ] to E5p for p-polarized light E5s E3s. 
[0042] First, incident light is separated into s-polarized light (E3s, E5s) and p-polarized light (E3p, E5p) by 
the 1st rutile prism Rl. 

[0043] The polarization direction of the beam of E3s and E3p which carried out incidence to the faraday 
rotator FR carries out 560deg rotations, the polarization direction of the beam of E5s and E5p carries out 
470deg rotations, and each polarization azimuth is set to 20deg(s) and 1 10deg(s). 

[0044] Next, if E3p and E5p carry out incidence to 1/2 wavelength-plate lambda / 2 each beam E3s and E5s, 
a polarization azimuth will carry out -20deg rotation, respectively, the polarization azimuth of the beam of 
E3s and E3p is set to Odeg, and the polarization azimuth of the beam of E5s and E5p is set to 90deg(s). 
[0045] If E3p and E5p carry out incidence to liquid crystal cell LC at the time of an OFF state each beam 
E3s and E5s, 90 degs rotate at a time, respectively, E3p and E5s, it will become s-polarized light to the 2nd 
rutile prism R2, and the 2nd rutile prism R2 will be penetrated straightly. On the other hand, E3s and E5p 
become p-polarized light to the 2nd rutile prism R2, and an optical path is bent in the 2nd rutile prism R2. 
Consequently, from the 2nd rutile prism R2, outgoing radiation of E3p, E5 second+E5p, and the three E3s 
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beams will be carried out, and, as for E5 second+E5p, light with a wavelength [ in incident light ] of 1 .5 
micrometers was taken out. 

[0046] Moreover, if E3p and E5p carry out incidence to liquid crystal cell LC at the time of an ON state 
each beam E3s and E5s, since the polarization direction of a beam will not change, respectively, E3s and 
E5p become s-polarized light to the 2nd rutile prism R2, and penetrate the 2nd rutile prism R2 straightly. On 
the other hand, E3p and E5s, it becomes p-polarized light to the 2nd rutile prism R2, and an optical path is 
bent in the 2nd rutile prism R2. Consequently, from the 2nd rutile prism R2, outgoing radiation of E5p, E3 
second+E3p, and the three E5s beams will be carried out, and, as for E3 second+E3p, light with a 
wavelength [ in incident light ] of 1 .5 micrometers was taken out. 

[0047] Thus, the wavelength of the light to take out can be chosen by turning on and off of LC of a liquid 
crystal cell. 

[0048] As mentioned above, according to this example, the 1st rutile prism Rl separates into s-polarized 
light and p-polarized light, the polarization direction of light is rotated for every wavelength component by 
the faraday rotator FR, and since a polarization azimuth is adjusted by lambda/2 2 wavelength plate and 
light was made to multiplex by the 2nd rutile prism, it becomes nothing mechanical driving 1 / to take out 
the light of predetermined wavelength possible. In this example, incident light may not be the linearly 
polarized light. Furthermore, what (it changes) the wavelength of the light to take out is chosen for by using 
liquid crystal cell LC becomes possible. 

[0049] The optical decollator of this example cannot be easily influenced of a temperature change or aging 
compared with conventional equipment. 

[0050] This invention is not limited to the above-mentioned example, and permits various deformation. 
[0051] Although light with a wavelength of 1.3 micrometers and light with a wavelength of 1.5 micrometers 
were made into the example and the above-mentioned example explained them, this invention is applicable 
also like the light of other wavelength. For example, the wavelength of 633nm, a 51 5nm HeNe laser beam, 
and argon laser light are applicable also like a discontiguous selection. 

[0052] Moreover, other things except the above-mentioned example having shown may be used also about 
the class of faraday medium, and its thickness. 

[0053] Although the thickness of a faraday medium is specified and the angle of rotation of plane of 
polarization was controlled by the above-mentioned example since the saturation magnetic field was used, 
you may make it control an angle of rotation by changing a magnetic field. However, when changing a 
magnetic field, it is desirable to change the magnetic field in a faraday medium into homogeneity. 
Moreover, it is easier to change and control the thickness of a faraday medium, when the wavelength of 
incident light is fixed. 

[0054] Moreover, although it becomes possible in the above-mentioned example to separate the light of two 

wavelength completely since the include angle of 90deg(s) is given by the faraday rotator FR between 

wavelength, you may make it give other include angles other than 90deg(s) between wavelength. 

[0055] Furthermore, while a magnet becomes unnecessary by using a magnetic garnet as a faraday rotator 

FR, magnetic shielding also becomes easy and it becomes possible to offer a small and cheap optical 

decollator. 

[0056] Although the faraday rotator was used in the above-mentioned example, other things can be used for 
instead of further again. The optical fiber which has the Faraday effect is mentioned as an example. 
[0057] Although the above-mentioned example showed the thing it was made only for the same include 
angle to make rotate the plane of polarization of incident light from liquid crystal cell LC, you may make it 
rotate plane of polarization at a different include angle for every wavelength. 

[0058] Moreover, although the above-mentioned example showed the example which used rutile prism, 
other birefringence components, such as birefringence prism, may be used instead of rutile prism. 
Polarization is separable by the high extinction ratio using birefringence prism. Moreover, the polarization 
separation component by structure birefringences, such as a laminating mold polarizer and a polarizer of a 
diffraction-grating mold, can also be used instead of a birefringence component, and it becomes possible to 
miniaturize equipment compared with a birefringence component. Furthermore, a polarization beam splitter 
can also be used instead of a birefringence component. 

[0059] As mentioned above, although the case where the light which consists of two wavelength is 
separated and chosen has been explained, this invention can apply also like a case the case where the light 
containing three or more wavelength is separated and chosen. For example, if three waves of cases are made 
into an example, **** of predetermined wavelength can be separated and chosen out of three waves of light 
by separating into one wave of light, and two waves of light first, and then separating two waves of light. 
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[0060] 

[Effect of the Invention] As explained above, the plane of polarization of incident light is rotated at an 
include angle which is different for every wavelength component according to this invention, and since it 
was made the business which separates the wavelength component of the predetermined polarization 
direction in incident light, it becomes nothing mechanical driving to take out the light of predetermined 
wavelength possible. 

[Translation done.] 
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(54) DEVICE AND METHOD FOR LIGHT SEPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alignment- 
free light separating device and its method which have 
no mechanical driving part and is hardly affected by 
temperature variation and temporal variation. 
SOLUTION: (p)-Polarized light of 1.3|im in wavelength 
before being made incident on a Faraday rotator FR is 
denoted as E3p and (p)-polarized light of 1.5|j,m in 
wavelength is denoted as E5p. The direction of 
polarization of E3p which is made incident on the 
Faraday rotator FR is rotated by 560deg and the 
direction of polarization of E5p is rotated by 470deg, so 
that their azimuth angles of polarization are 20 and 
110deg respectively. When E3p and E5p are made 
incident on a liquid crystal cell LC in an OFF state, they 
are rotated by 90deg respectively. When E3p and E5p 
are made incident on an analyzer D, only E3p having the 
matching azimuth angle of polarization is passed. When 
E3p and E5p are made incident on the liquid crystal cell 
LC in an ON state, neither beam changes in the 

direction of polarization. When E3p and E5p are made incident on the analyzer D, only E5p 
having the matching azimuth angle of polarization is passed. 
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